It is now almost a century ago that Alois Alzheimer first presented his results in public. Main characteristics of Alzheimer's disease (AD) are massive cerebral accumulation of amyloid, composed of fibrillary aggregates of the Amyloid beta peptide (Aβ) and intracellular accumulation of abnormally phosphorylated tau protein associated with widespread neurodegeneration. The clinical picture is characterized by progressive and irreversible dementia, which is eventually fatal. To date, there is no cure for this severe disease affecting more than of 30 million individuals worldwide. In the last decades, the treatment of Alzheimer patients was mainly focusing on symptomatical strategies. Based on the augmented knowledge about the mechanisms underlying the pathology of AD, particularly the molecular causes and consequences of AD, different therapeutic approaches arose and recently, treatment with Statins, NSAIDs and Aβ vaccines reached the level of clinical trials, showing some indication of efficacy already. According to actual evaluations, these approaches have realistic chances to become established as therapeutic routine in AD within the next 10 years. We will review here some of the most promising novel approaches to cure and prevent rather than to treat the symptoms of AD.
FUNDAMENTALS OF THERAPY IN AD
Regarding the treatment of AD, there are two self-evident strategies to address the molecular processes leading to AD. One could either (1) try to prevent the mis-regulated molecular events and to alter consequences thereof or (2) to approach the already existing symptoms by mildening if not reverting them. We will here mainly focus on the first possibility.
The first strategy includes the non-negligible problem that a very early diagnosis is desirable. Such an early diagnosis cannot be provided by the commonly accepted psychiatric procedures, as those apply long after molecular 'symptoms' have emerged already. Similarly to how studies on familial AD (FAD) helped to reveal the general principles of AD pathogenesis, studying the clinical course in FAD patients will allow discovery of presymptomatic markers and further development for use in general clinical diagnostics. But, even the identification of hippocampal atrophy as one of the earliest abnormality that distinguishes AD patients 2-3 years ahead of the first clinical symptoms [1] [2] [3] would provide a diagnosis still based on events that are needed to be seen as consequences of the early molecular processes in AD pathogenesis. Thus, the development of diagnostic procedures which will assay the misled molecular processes underlying AD has an important potential in AD therapy, but will not be of subject in this article. As long as such an early diagnosis will not be available, the preventive approach has to be used to treat the general population or those perceived as patients with increased risk for AD. In other words, many, if not the majority of the patients exposed to preventive therapy will be treated for a disease they are not likely to develop at all. Current estimates predict that life-time risk is some 30% [4] [5] [6] , with definite increase of this value for the elderly population. This scenario sets specific demands for preventive therapies, the most critical and important one being that a potential therapy needs to be very safe. The difficulties this involves are exemplified by AD trials that had prematurely terminated due to safety concerns. However, prevention is a reasonable goal and is done with success e.g. in prevention of atherosclerosis. The high incidence of AD in the elderly population, the social and economic consequences for the affected individuals and societies suggest that prevention should be considered for AD as the ultimate goal.
The second approach self-evidently suggests to treat the neurological and psychiatric symptoms, i.e. with choline esterase inhibitors etc. [7] . This strictly symptomatical attempt has the clear disadvantage to counteract the very late symptoms of the dementia without affecting the actual causes of the disease or the disease progression at all. While this seems on first sight less favorable, it still represents the best established and available option and will continue to remain important either alone or in combination with preventive treatments.
In practical terms, the differences between prevention, curative treatment of clinical stage AD and symptomatic treatment are more ambiguous. The preventive treatments are expected to show a variable degree of effectiveness in clinical AD, at least during the early stage of the disease. On the other hand, some symptomatic treatments may turn out to have some benefits in disease progression, although evidence for this remains scarce [8] .
Mechanistically, the earliest possible intervention is based on the augmenting evidence, that the over-production and accumulation of Amyloid beta 42 (Aβ42) is one of the initial, if not the most important molecular step leading to AD. Studies on the infrequent familial forms of the disease (FAD), especially with presenilin mutations from FAD cases, indicate increased production of Aβ42 to be invariably associated with FAD and to cause AD [9] [10] [11] [12] [13] . All other molecular hallmarks of the disease are mainly supposed to occur in consequence of this event [14] .
PREVENTIVE TREATMENT
Currently, the most promising therapeutic approaches are mainly characterized by their preventive potential. Thus, primarily patients in mild and pre-clinical stages of the disease would benefit from these therapies so far. As mentioned above, such preventive treatment requires an early diagnosis. A number of previous and recent clinical studies addressed the beneficial effect of certain medications on cognitive decline and mental status in AD patients. As such, studies are long-ranging an adequate accumulation of comprehensive data and results may still take some more years. Furthermore, there will be even more time needed until the protective potentials of such treatments can be estimated.
The starting point of preventive treatment needs to be set as early as possible. The last 10 years before the age of onset of clinical symptoms provide the best chance for a preventive therapy. Any reduction of Amyloid burden in general, and the prevention of Aβ generation in particular, are most effective in this time period. The progressive neurodegeneration is in an early stage and may be functionally reversible, at least up to a certain degree. Furthermore, the disruptions observed in biochemical (Aβ42, tau), pathological (decline of cerebral volume), and cognitive (MCI, depression) respect already point to AD at this early stage of the dementia.
ACHIEVABLE RESULTS
Regarding the current state of diagnosis and the perspectives of preventive treatment, it seems likely, that this kind of treatment may be applied to a population of patients that actually incorrectly diagnosed or that does not benefit from this treatment for different reasons. Thus, it is required that such therapies meet extreme high safety criteria. On the other hand, economic aspects may limit the availability of a broad treatment for entire risk groups in the population.
Recent research suggests that small changes in Aβ42 production may already postpone the onset of disease by years [15] . The mean age of disease onset is approx. 80 years [4] . If a preventive treatment could delay disease progression by 10 years, it would drastically reduce the number of less severe forms of AD and almost eliminate severe (later) stages of this disease. As a typical aging related disease, AD competes with other causes of death. Thus, the benefit from AD treatment is rather likely an increase in life quality than an increase in life expectancy.
THERAPEUTIC STRATEGIES
Despite the still ongoing discourse, Aβ load in the brain appears to be a crucial parameter in AD pathology and its reduction could mainly be achieved by: (1) decreasing Aβ production, (2) enhancing Aβ clearance, or (3) constricting Aβ aggregation and its precipitation into plaques or fibrils [16] . One factor of uncertainty here is that the large fibrillary Aβ depositions which form the amyloid plaque may not represent the toxic Aβ species, but rather small soluble Aβ oligomers. Dissolving plaques may transiently increase the concentration of the toxic Aβ form.
Secretase Inhibitors
Aβ is a proteolytic fragment of amyloid precursor protein (APP), a protein of unclear function. Two prominent proteins are directly involved in the generation of Aβ peptides: β-secretase (BACE) and γ-secretase (presenilin). The BACE Icatalyzed cleavage of APP initiates Aβ generation and the resulting C-terminal fragment C99 -but not full-length APP -is a substrate for γ-secretase, a ubiquitous multimeric protease. The γ-secretase cleavage results mainly in Aβ40 and Aβ42 peptides. The active center of γ-secretase complex is formed by presenilin 1 or presenilin 2 (PS1 or PS2). The double knock-out of PS1 and PS2 results in complete loss of γ-secretase activity and Aβ production [17] .
The direct involvement of these two proteases in Aβ generation made them an important and prominent target for drug research [18] .
Inhibitory drugs targeting BACE are under investigation. But, there are several aspects making BACE a difficult target. BACE is an aspartatic protease with broad distribution, but especially abundant in the brain. The discovery of the crystal structure of BACE with one of its inhibitors [19] may open new access to targeted drug design in this field, but shows that BACE has a very large binding pocket with several sub-sites, making it a difficult target for the generation of highly specific inhibitors. However, BACE remains a promising target for AD treatment. BACE knockout mice show only minor abnormalities [20] , which is a first indicator that BACE inhibition may have less undesirable consequences than inhibition of γ-secretase. The search for BACE inhibitors will certainly benefit from the large amount of data available for other aspartatic proteases and from the list of inhibitors that have been developed against them, particularly the HIV1 protease [21] . The other protease generating Aβ seems to be as promising as BACE. The γ-secretase cleavage determines the ratio in which Aβ40 and Aβ42 are produced. This comparable small decision features one of the most important parameters in AD -the amount of Aβ42 generated. Only this Aβ species is involved in AD pathology, and changes in Aβ42 production caused by presenilin mutations in FAD perfectly matches disease onset, which in very severe cases can occur even before the fourth decade [15] . The major complicacy in respect to therapeutic inhibition of γ−secretase is its function in many other proteolytic events involved in important cellular processes, i.e. Notch signaling. Genetic and biochemical studies revealed that PS function interferes with a broad range of cellular processes [22] . Initial attempts by almost all major pharmaceutical drug companies to target γ-secretase resulted in highly specific inhibitory molecules active in low nanoand some even at pico-molar concentration and high toxicity in animal studies. This was accompanied by a transient increase in Aβ production [23, 24] . More recent progress shows that at least some problems could be overcome. The Lilly compound LY 450139 was used in a 70 AD patient trial, which helped to define the safe dose, but the cerebrospinal fluid Aβ concentration could not be reduced as expected [25] . An interesting feature of LY 450139 and some other γ−secretase inhibitors is that they target APP cleavage more effectively than e.g. Notch 1 cleavage. There might be several aspects to this, but one of the most promising ones is that presenilin is only one of the four proteins present in the γ−secretase complex [26] . This might be used to design γ−secretase inhibitors which specifically inhibit APP cleavage, but have little or no effect on the cleavage of other γ−secretase substrates. While this may be the currently favored route, Merck Sharp & Dohme reported that even a single dose of their compound F reduced brain soluble Aβ by 90% and plaque load by 60% (reported 2005). These truly remarkably results were obtained with an inhibitor that shows no selectivity between Notch and APP cleavage inhibition.
Taken together, direct inhibition of the proteolytic activity of Aβ-generating proteases is the most consequential approach, but for a number of reasons, this path is spiked by as much trap holes as it is full of opportunities.
Lipids AND AD
Until recently, little indication existed suggesting a link between Alzheimer's disease, the proteases that process APP and homeostasis of cholesterol and other lipids. But, this picture changed dramatically in recent years [27] [28] [29] [30] . APP processing and the proteases involved are sensitive to cholesterol and cholesterol trafficking as cellular and biochemical studies showed [31] [32] [33] [34] [35] [36] [37] [38] [39] . Studies in vivo revealed that cholesterol feeding increases whereas cholesterol lowering by medication decreases Aβ42 production and amyloid burden [34, [40] [41] [42] . Likewise, the relevance of cholesterol homeostasis in Alzheimer's disease was further substantiated in epidemiological studies revealing that hypercholesterolemia and high blood pressure are risk factors in AD [43, 44] . This led to preliminary clinical trials with cholesterol lowering drugs [45] [46] [47] [48] [49] .
The correlation between apolipoprotein E (ApoE) allele frequency and AD risk [50, 51] , the early increase in brain cholesterol levels during AD progression [52] , and studies on lipid composition in AD brains showing age-dependent changes in cholesterol levels [53] further support the importance of cholesterol and lipids in AD.
It is well documented now that cholesterol and ganglioside GM1 enhance γ-secretase mediated Aβ production in vitro [31, 33, 34, 38, 54] , whereas inhibition of 3-hydroxy-3-methylglutaryl-CoA (HMG-CoA) reductase with statins reduces Aβ levels in cerebrospinal fluid and brain tissue [34] . Analogous results were found using the cholesterol synthesis inhibitor BM15.766. BM15.766 inhibits the ∆ 7 -reductase, which catalyzes the final step of cholesterol biosynthesis. Treatment with this substance decreases amyloid load in transgenic mice [42] . In cell culture, depletion of cholesterol with cyclodextrin leads to a reduced of Aβ generation [31] . It has been reported that cholesteryl esters stimulate non-amyloidogenic APP degradation [55] . This degradation pathway is catalyzed by α-secretase (ADAM10), which has been shown to be activated by low cholesterol levels [39] . This is of particular importance, because α-and β-processing of APP exclude each other molecularly. In respect to therapy, this would mean that lowering cholesterol levels inhibits the amyloidogenic pathway, whilst the non-amyloidogenic processing is activated the same time, revealing a double beneficial effect.
Furthermore, it has been recently shown that certain steps of APP processing are sensitive to alterations in sphingolipid levels. Inhibition of serine palmitoyltransferase (SPT) causes increased Aβ42 secretion along with an increased release of other cleavage products [56] .
Thus, the Aβ generating machinery is highly responsive to small alterations in lipid composition [31, 33, 34, 38] , and even small changes that are achieved by altering the standard mouse diet to a cholesterol enriched diet cause increased cerebral amyloid load [40, 41] and increase accumulation of Αβ in animal brains [57] . Furthermore, research on other targets in lipid homeostasis led to patent on inhibitors of soluble phospholipase A (sPLA).
The molecular mechanisms underlying these observations are yet not completely understood. Cholesterol, sphingomyelin (SM) and gangliosides play an important part in the biology of rafts -lipid micro domains that introduce lateral heterogeneity into the membrane layer and accumulate specific proteins. Rafts are involved in modulating cellular function and cellular structures [58] [59] [60] [61] including APP processing [54, [62] [63] [64] [65] [66] [67] . BACE I and γ-secretase or PS respectively are present in rafts [62, 63, [65] [66] [67] [68] .
Taken this together, it may provide an explanation for the lipid sensitivity of the proteolytic cascade of APP processing. Although several aspects remain unclear, the accumulating evidence strongly points towards a link between lipids, membrane composition, APP processing secretases, and AD etiopathology that is substantial and comprehensive.
Statin Treatment
The most advanced approach to treat AD by addressing lipids is the application of statins, effective HMG-CoA reductase inhibitors. Cholesterol metabolism and its homeostasis are well-characterized processes in lipid metabolism. The links between cholesterol metabolism and AD have been already discussed. Briefly, hypercholesterolemia and the ApoE allele ε4 as risk factors provide strong epidemiological correlation between cholesterol and AD, and numerous in vitro and in vivo studies have investigated the mechanisms behind the epidemiological observations (see above).
While the link between statins, cholesterol and Aβ has been established in animal models, additional factors may have to be considered for the human situation. Statins have anti-inflammatory potential [69] and since inflammation, vascular pathology, and other aspects contribute to AD, this may add beneficial side effects to the findings discussed below. Nevertheless, there are recent US patents on statins and their therapeutic potential in AD.
Based on mechanistic evidence [31, 34] a number of epidemiological studies were initiated addressing a possible risk modulating effect of statin use [45, 48, 49] . The outcome was spectacular. Statin use correlated with strongly reduced risk for AD. However, already the first study raised the point that patients may need to be treated for a significant time before relevant effects could be observed [49] . Later studies gave contradictory results, but could not provide an answer to exposure time or drug dosage correlation to risk [70, 71] .
Meanwhile, two prospective high dosage clinical AD trials, one dose response trial with healthy volunteers and several low dosage or short treatment trials have been published [46, 47, [72] [73] [74] [75] . The dose response trial showed a dose dependent reduction in plasma Aβ levels, while cerebrospinal fluid levels were not investigated. An interesting aspect of this study is that controlled release lovastatin was used [46] . This is important, because in rodents, statin levels decline sharply following the initial dose and the brain half-life averages depending on hydrophilicity of the drug several minutes to few hours. The human situation remains currently unknown. Some of the low dosage or short duration trials reported altered APP metabolism but no further indications of a beneficial effect [75] . The high dosage simvastatin trial reported for AD patients in the initial stage of the disease a direct correlation between decreased brain cholesterol metabolism and decreased cerebrospinal fluid Aβ levels. This correlation was found for patients in the advanced stage of the disease. For mild AD patients, slightly increased cognitive performance was found and cognitive performance was stable for the entire treatment group, while performance decreased as expected in the placebo group [47] . Very recently, results from the high dosage atorvastatin trial were published [72] . Unlike in the other study, the focus was here on cognitive performance, but cerebral APP was not investigated. Similar to the first study, the treated patients performed better, than those in the placebo group. These strongest differences were found after six month of treatment and a tendency towards a decline was observed at the end point of 12 months [72] .
All of these studies, each involving only small numbers of patients, were rightfully labeled by the authors as preliminary studies. Several large prospective clinical trials are currently on the way to address these points in more detail.
Non-Steroidal-Anti-Inflammatory Drugs -NSAIDS
Inflammatory events are assumed to contribute to the pathological cascade of AD. Activated microglia and reactive astrocytes are found in the proximity of amyloid plaques along with cytokines and complement components [76, 77] . Reduced incidence and slower progression of AD have been reported in epidemiological studies [78] [79] [80] and preliminary clinical trials [81] . In addition, a beneficial effect of chronic use of NSAIDs is provided by a recent prospective study, revealing a reduced risk for AD under permanent medication with NSIADs [82] . In a mouse model, ibuprofen showed to reduce plaque pathology and amyloid deposition [83] .
Even though it seems self-evident that the effective mechanism of NSAIDs is due to their anti-inflammatory properties, some confusing observations persist. Based on the observation that prednisone or hydroxychloroquinone do not display protective activity [84, 85] , it appears likely, that not only inflammation is involved in this. This gets further substantiated by the fact that despite classical targets of NSAIDs are the cyclooxygenases (COX) 1 and 2, other inhibitors of COX 2 show only minor effects in pilot clinical trials [86] . More recent in vitro studies revealed unexpected promising specificity of a subset of NSAIDs: ibuprofen, indomethacin and sulindac sulphide selectively inhibited the generation of Aβ42 (but not Aβ40) independently of their anti-inflammatory activity and without interfering with Notch cleavage [87, 88] . Thus, NSAIDs seem to act at the roots of AD pathology, which places NSAIDs in the "ivy league of anti-amyloidogenic drugs" [16, 89] .
Mechanistically, NSAIDS work differently from all other Aβ targeting molecules. Instead of reducing γ−secretase activity, they shift the balance between Aβ40 and Aβ42 towards the non-pathological Aβ40. Because NSAIDs increase the amount of Aβ38, it is assumed that the γ−secretase site-specific cleavage is shifted by two amino acids [90] . In respect to therapy, it is important to note that some NSAIDs shift the ratio in the opposite direction, i.e. towards pathological Aβ42. This may explain the controversial nature of the epidemiological data. For future therapy, even more interesting is the fact that the γ−secretase modulating aspect of NSAIDs is apparently independent of COX 1 and COX 2 inhibition [87, 88, 91] . A future AD-NSAID may therefore be designed as a molecule that exhibits no COX-inhibition and reduces Aβ42 levels in favor of smaller and presumably less pathogenic Aβ species. Little is known about the physiological consequences of shifting the Aβ40/42 ratio, or the equivalent ratios of other γ−secretase substrates. If this does not reveal undesired sideeffects, novel NSAIDS may provide very interesting therapeutic opportunities.
Amyloid Clearance

Solubilization of Aβ
Once amyloid deposits are formed either due to excessive Aβ overproduction or other subsequent cellular events, removal of Aβ gains in importance. This task comprises the (re)solubilization of Aβ and its actual and final removal and/or degradation.
The factors and conditions contributing to the different stages of Aβ fibrilization are not entirely identified yet, but it seems obvious, that interfering with Aβ aggregation could be the first step of Aβ clearance. Aβ has been shown to bind to Cu and Zn, both of which reduce Aβ tendency to aggregate and reduce Aβ toxicity in certain assays [92, 93] . Cu or Zn chelators can solubilize Aβ in AD brain tissue, and in a mouse model, these substances have been evaluated to resolve amyloid plaques [94] . An approach treating animals with the Cu-chelating antibiotic Clioquinol led to substantial reduction of amyloid load and to general improvement in health. Therefore clinical trials for AD treatment with this combinative medication are currently attempted [95] . Recently, the phase II/III trial was halted due to impurities in the formulation. Now a modified compound (PBT-2) is in phase I trial. Copper seems to be an especially interesting target. Another approach pursued by other groups is to increase, rather than to reduce copper levels. What seems to be a contradiction may in fact be a related mechanism [96] . As for the clioquinol, a clinical trial is currently ongoing.
One of the long standing approaches that falls into this area is to prevent fibril formation, e.g. by molecules that break the ordered amyloid structure [97, 98] ; recently, this approach has been redesigned to take the toxic property of small Aβ oligomers or ADDL (Aβ-derived diffusible ligands) into account. Several other substances like anthracycline, anionic sulfonates, rifampicin or Congo Red have previously been shown to bind to Aβ and to prevent its aggregation in vitro [99] [100] [101] [102] [103] . Beyond that, non-fibrillogenic Aβ homologues can bind to it and break the formation of β-sheet structures [104, 105] ; derivates of those were designed to improve solubility, stability and ability to cross the blood brain barrier [106] .
Aβ degradation
There are numerous cellular processes that may be involved in Aβ degradation, i.e. phagocytosis and intra-or extracellular proteolysis. A list of proteolytic enzymes have been recently identified to degrade Aβ in different assays and in vivo models, giving insulin degrading enzyme (IDE) [107, 108] , neprilysin [109, 110] , plasmin [111] [112] [113] , angiotensin-converting enzyme (ACE) [114] , and endothelinconverting enzyme (ECE) [115] estimable functions in Aβ catabolism. However, answers to numerous questions remain to estimate whether these proteases are possible targets for therapeutic approaches in AD.
Aβ immunization
Another major treatment approach of major importance is Aβ immunization. Using the immune machinery to eliminate already accumulated Aβ monomers, oligomers or aggregates is an as appealing as self-evident approach. Consequently, many studies focusing on the utilization of antibodies rose against Aβ peptides. Primarily, immunization of mice with synthetic Aβ1-42 lead to an antibody response associated with a remarkable clearance of Aβ deposits. Furthermore, such vaccination prevented mice from amyliodosis if applied very early in life [116] providing prophylactic potential. Subsequent research proved and expanded this approach revealing that Aβ vaccination is able to reduce amyloid burden in brain and to improve cognitive deficits in rodents [117, 118] . Passive application of monoclonal anti-Aβ antibodies revealed the same amyloid-clearing effect in mice [119] . However, the vaccination against Aβ of patients with mild to moderate AD resulted in some 6% cases developing an inflammatory reaction in the central nervous system resembling a postvaccinal meningoencephalitis [14, 120] . Therefore, this Phase II clinical trial was suspended, but a closer analysis revealed that in the small subgroup analyzed first at least a subset of patients who had developed high titers of amyloid removing antibodies showed a decelerated cognitive and behavioral decline [121] . Later, the evaluation of the full patient sample revealed a correlation of increased amyloid removing capacity, reduced tau levels, and also a decreased brain volume [122] . A few individual brains could be analyzed so far and are in line with reduced amyloid pathology. Not as promising were the results from neuropsychological assays, but overall towards a positive trend [123] .
Further research needs to be done on redesigning the vaccines to avoid toxicity and unspecific over-stimulation of the immune system. Unlike in the study above, the focus now is on specific Aβ epitopes or the generation of a conformation specific antibody response. Again Aβ oligomers are one of the prime candidates here [124] .
CURRENT AND FUTURE DEVELOPMENTS
Taken together it appears to be clear, that none of the aforementioned possible strategies alone will get into clinical routine for AD treatment in the next 10 years. Therefore, combinations of strategies will characterize the clinical treatment of AD in the oncoming years. Important to mention is that also symptomatic treatment would assuredly become combined with curative strategies medicating patients in later stages of the disease. In principle, most of the aforementioned approaches bear the possibility to become combined with other strategies, i.e. an Aβ vaccination in later stages of the disease may be accompanied by statin medication to slow down de novo production of amyloid -parallel to its removal; or a treatment with NSAIDs may be supported by particular dietary suggestions to early-stage AD patients in respect to certain lipids to further reduce the distress of new Aβ synthesis.
Available for clinical use already now would be statins and NSAIDs. Whereas statins have recently been very successfully used in clinical trials thus providing promising prospect, the limited information about efficacy, dosing and safety concerns for NSAIDs however, preclude for now their large scale use.
For a successful treatment, a diagnosis as early as possible is essentially required. This is of particular importance for all preventive approaches, but curative strategies will certainly benefit from this, too. Consequently, future research should not only focus on the mechanisms that underlie AD pathology; rather, all biochemical and molecular pathways that will become linked to AD in future will need to be evaluated for their potential to provide early and easy accessible diagnostic markers for the disease.
Close to nothing is known about the physiological function of A β. Knock-out mouse models of AD and animal studies with Aβ targeting strategies show that lowering Aβ has at least no major consequences. Since already moderate Aβ lowering is expected to sufficiently reduce the risk for AD, or to significantly affect AD progression, the therapeutic window appears to be comfortably wide. Each of the therapeutic approaches brings additional potential problems. Targeting γ−secretase activity or shifting γ−secretase cleavage site specificity may run into problems due to the wide range of γ−secretase substrates. For BACE, few substrates are yet identified, but similar obstacles may occur. Statins are well established and comparatively safe drugs, but strongly affect the patients' lipid homeostasis. In many cases, this may actually be desirable, but may exclude some patients from this kind of treatment. Dissolving amyloid plaques may face intermediate generation of high levels of toxic small Aβ aggregates and the immunization trial highlighted problems for this approach.
There is currently no wonder drug available that promises to cure AD in a week. In fact, curing AD in later stages may never become possible due to the difficulties to revert to neurodegeneration, once it is established. The goal of AD research for the oncoming years will be, to develop therapeutic strategies that treat the disease as early as possible. If drug safety permits, this should apply even before clinical symptoms become evident, providing the basis for these first generation drugs and pro-drugs that target the cause of the disease, and not the symptoms.
At the end of the day, selecting the best approaches will possibly go by the two criteria of safety and effectiveness, with the first one likely to be significantly more important than the second. Fig. (1) . Based on the augmented knowledge about the mechanisms underlying the pathology of AD, particularly the molecular causes and consequences of AD, different therapeutic approaches arose in recent time. The figure is depicting the main molecular players in early pathology of AD.
